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Erwironrnental and facility eff uent radioactivity monitorrng 

a t  Atomics International i s  performed by the Radiation. an 

Safety Unit of the Health, Safety, and Radiation Services Depast- 

ment,  Soil, vegetation, and surface water a r e  routinely s am 

istance of 10 miles f rom Atomics International sites. Con- 

tinuous ambient a i r  sampling and thermo uminescent dosimetry 

erforrned on site for monitoring airborne r a  

site ambient radiation levels. Radioactivity in effluents discharged 

to the atmosphere f rom Atomics International facilities i s  contin- 

uously sampled and monitored, to ensure that leve s released to 

unrestr icted a r ea s  a r e  within appropriate limits,  and to identify 

processes which may require additional engineering safeguards to 

minimize radioactivity levels in such effluents, In addition, 

selected nonradioactive constituents in  surface water discharged 

to unrestricted a reas  a r e  determined. This report su 

arid discusses monitoring resul ts  for 1975. 

The random variations o served in the environmental 

ata indicate that there exists no loca source of unnatural 

radioactive material  in the environs. dditionally, the similarity 

beween  on-site and off-site results further indicate that the con- 

tribution to general environn~ental radioactivity due to o 

a t  Atomics International. i s  essentially nonexistent, 

The environmental r a  activity reported herein i s  attributed 

to natural sources and to f radioactive materia  

lnri foreign atmos heric  testing of nuclear devices, 
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Atomics  Internat ional  (AI) Division of ockwell International  Cor xmracr_on 

een engaged in a t omic  energy  r e s e a r c h  and develo men t  since 294ij, The  

Division i s  cu r r en t l y  working on the  design, development,  fabr ica t ion,  a d  

tes t ing of components and s y s t e m s  f o r  c en t r a l  s ta t ion power plants, on , i : e  f a h -  

r ica t ion of nuc l ea r  fuel f o r  t e s t  r e ac to r s ,  and on the  Decontamir~alion ar d i>r_s- 

position of Fac i l i t i e s  (DBD) P r o g r a m .  Other  p r o g r a m s  inciude?. c e ii t :-~:,;n-ner t 

and fabr ica t ion of s y s t e m s  f o r  s t ack  gas  SOZ control ,  gasif icat ion of i 8 >  L and  

solid and liquid was t e  d isposal .  

T h e  Divis ion 's  m o d e r n  adminis t ra t ion,  sc ient i f ic  r e s e a r c h ,  and- rnanufac- 

tur ing faci l i t ies  ( F i g u r e  1) a r e  Located in Canoga Pa rk ,  California,  a 

rnately 23 m i l e s  nor thwes t  of downtown Los  Angeles ,  Cer ta in  of t he  Divis ion 's  

nuc l ea r  p rog rams ,  l i censed  by e i the r  t he  Nuc lea r  Regula tory  Commiss ion  (NRC) 

and the  Sta te  of California,  o r  both, a r e  conducted h e r e .  T h e s e  include: (1) 

Building 00 1 containing u ran ium fuel  production faci l i t ies ,  and ( 
60 containing analyt ica l  chemi s t ry  l abora to r ies ,  and a Co g a m m a  i r r a d i a t ~ o n  

facil i ty.  The  290 -ac r e  Nuc lea r  Development F ie ld  Labo ra to ry  (NDFL),  Figur e 2, 

i s  located in the  S imi  Hi l ls  of Ventura County, approximately  29 m i l e s  nor th-  

wes t  of downtown Los  Angeles ,  Both Energy  R e s e a r c h  and Develo 

i s t ra t ion  (ERDA) and Rockwell-owned faci l i t ies ,  a s  shown in F i g u r e  3, s h a r e  

th is  s i te .  The NDFL a l s o  contains fac i l i t ies  in which nuc l ea r  o 

l icensed by both NRC and t h e  State, a r e  conducted, The  l i censed  faciiaires 

include: (1) the  Atomics  ternat ional  H o t L a b o r a t o r y  (AIHL), Buiid rn 

(2)  the Nuclear  Ma te r i a l s  Development Fac i l i ty  (NMDF),  I3uzid;li.g u55, , ; 1 a 

neutron radiography faci l i ty  containing the  L-85 nuc l ea r  examination ara 

r e s e a r c h  reac to r ,  Building 093, and ( 

fac i l i t ies .  The  location of t he se  s i tes ,  in re la t ion t o  n 

shown in F i g u r e  4, 

Also  included within t he  NDFL s i t e  is an  82 -ac r e  G o v . > r t m l e r ~ ~  

a r e a  whe re  ERDA-contract  ac t iv i t ies  a r e  con 

Liquid Meta l  Engineer ing Center  (LMEC) ,  The  ma nuclear ill stall- 

ation within the  optioned a r e a  is the  Radioactive 

(RMDF), Building 022. Th i s  fac i l i ty  i s  used f o r  p 









a s  a r e su l t  of the  D&D P r o g r a m ,  begun in 1975, eve r a l  deact ivated nuc l ea r  

r e ac to r  and suppor t  fac i l i t ies ,  a l l  within t he  optioned a r e a ,  a r e  affected by the  

D&D P r o g r a m ,  Include a r e :  (1) the  Engineer ing T e s t  Building, Building 0 

f o r m e r l y  used in suppor t  of Sodium Reac tor  E x  e r iment  (SRE) o e ra t ions ;  (2)  

s eve ra l  f ac i l i t i e s  used f o r  Sys t ems  fo r  Nuc lea r  Auxil iary Power  (SNAP) r eac to r  

t e s t  operat ions ,  Buildings 0 0, 024, and 059; (3 )  a Shield T e s t  and I r radia t ion 

Reac tor  (STIR), Buil ing 028; and (4)  a Kinetic Ex  e r imen t  Wate r  Boi ler  (KEWB) 

t e s t r e a c t o r  faci l i ty,  Building 073 and 083, The  SRE, Building 143, i s  a l so  in-  

cluded, T h e r e  i s  no f i s s i l e  m a t e r i a l  located a t  any of t he se  fac i l i t i e s ,  

L icensed  p r o g r a m s  conducted dur ing  1975 included: (1) c o m m e r c i a l  ope ra -  

tion of t h e  L-85 r e a c t o r  f o r  c en t r a l  s tat ion power plant ope ra to r  t r a in ing  and 

fo r  neu t ron  radiography inspection of precis ion forgings,  cas t ings ,  and e lec-  

t r on i c  and explosive dev ices  f o r  manufactur ing defects ;  ( 2 )  the  operat ion of the  

AIHL f o r  nuc lea r  r e ac to r  fuel  and s y s t e m  component examination and the  f ab r i -  

cat ion of sea led  radiat ion sou rce s ;  and ( 3 )  the  operat ion of nuc l ea r  fuel  manu-  

fac tur ing faci l i t ies  f o r  the  production of exper imenta l  and tesL r e a c t o r  fuel in- 

volving n o r m a l  and enr iched  uranium,  and plutonium - u r a n i m  oxide mixing 

operat ions  f o r  c a rbo the rmic  reduction t o  (U, P u )  C fo r  advanced fue l s  develop- 

ment .  

T h e  ba s i c  policy fo r  control  of radiological  and toxicological  h a z a r d s  a t  A1 

u i r e s  that  adequate  containment of such m a t e r i a l s  be  provided, and, through 

rigid ope rat ional  controls ,  that  effluent r e l e a s e s  and ex te rna l  radiat ion levels  

a r e  reduced t o  a min imum.  The  environmental  moni tor ing p r o g r a m  provides  a 

m e a s u r e  of the ef fect iveness  of t he  Divis ion 's  safety p rocedu re s  and engineering 

sa feguards  incorpora ted  into fac i l i ty  des igns ,  S eci f ic  radionucl ides  in facil i ty 

effluent o r  environmental  s a m  les ,  although not  routinely identified due to  

ex t r eme ly  low radioactivi ty l eve l s  no rma l ly  detected,  m a y  be  i 

analyt ica l  o r  rad iochemis t ry  techni  ues if significantly i nc r ea sed  radioactivi ty 

l eve l s  w e r e  observed.  

ition to  environmental  monitoring,  work  a r e a  a i r  and a t m o s  

d i scharged  effluents a r e  continuo s l y  o r  s a m  

rovides  a d i r ec t  m e a s u r e  of t he  ef fect iveness  of con t ro l s  and al lows rerne- 

d ia l  ac t ion t o  be  taken before  a s i  nificant r e l e a s e  of hazardous  m a t e r i a l  can 

occur ,  



Environmental s a m  ling stations that a r e  located within the boun 

I s i tes  a r e  re fer red  to a s  "on-site" stations; t ose located within a 

ius of the s i tes  a r e  r e f e r r e  to a s  "off- site" stations. The on- site environs 

ua r t e r s  and NDFL facil i t ies a r e  s a m  led monthly, to 

concentration of r a  ioactivity in ty cal surface soil, vegetation, 

Similar  off- si te environmental s a  ies  a r e  obtained uarte  rly , Contj&uousky 

performed on-site ambient a i r  s a  e s  information concerning a i r -  

borne long- lived articulate radioactivity. A s i te  ambient gamma radiation 

monitoring program, utilizing Lhermoluminescent dosimetry (TLD), was begun 

Nonradioactive wastes r e l ease  to unrestr ic ted a r  

re leased  to sanitary sewage systems and to surface w 

No intentional re lease  nts a r e  made t 

Liquid waste generate quar te rs  s i te  i s  di  

age system. Sanitary sewage f rom a l l  ERDA and A1 facil i t ies a t  the NDFL i s  

t reated a t  an  on-site sewage lant. The plant effluent ra ins  into a re te  

ond, located a t t h e  adjoining Rocke tdyne Division Santa Susana F i e  

tory (SSFL), The surface water drainage sys tem of 

evious year  

dix A. 



The sampling and analytic methods  s ed  in t he  environmental  moni tor ing 

p r o g r a m  for  radioact ive  m a t e r i a l s  a r e  de sc r i bed  in 

The  ave rage  radioactivi ty concentra t ions  in local  soil,  vegetation, su r f ace  

water ,  and ambien t  a i r  f o r  1975 a r e  p resen ted  in Tab les  I through 5. In ca lcu-  

lating the averaged  concentrat ion value f o r  t he  tables ,  those  individual s amp ie s  

having radioactivi ty levels  l e s s  than t he i r  m in imum detection levels  (MDL) a r e  

a s sumed  t o  have  a concentrat ion equal t o  the  MDL. Th i s  method of data  averag-  

u i red  by ERDA anual Chapter  05  13, af fords  a significant  Level of con- 

s e r v a t i s m  in the  data ,  a s  evident in the  tables ,  in that  m o s t  radioactivi ty concen- 

t r a t i ons  a r e  repor ted  a s  " less  than" (<) values .  Thus ,  f o r  m e a s u r e m e n t s  inwhich 

s o m e  apparent  radioactivi ty concentra t ions  a r e  below the  MDL, the  t r u e  averaged  

value i s  actually somewhat  l e s s  than the  value repor ted ,  

The  max imum level  of radioactivi ty de tec ted  f o r  a single s amp le  i s  r epor ted  

because  of i t s  s ignificance in indicating t he  ex i s tence  of a m a j o r  episode o r  

a rea -wide  location of radioact ive  m a t e r i a l  deposition. None of the  m a x i m u m  

observed  values, which occu r r ed  randomly dur ing  th is  year ,  show a g r e a t  in- 

c r e a s e  over  the  ave r age  values beyond na tu r a l  variabil i ty.  Th i s  indicates  that  

no  significant event occur red ,  locally o r  worldwide,  which woul 

m a r k e d  i n c r e a s e  in local  radioact ive  m a t e r i a l  deposit ion.  

T h e  r e su l t s  r epo r t ed  in Tab les  I and 2 show n o  significant  d i f ference be- 

tween on-s i te  and off-si te  s amp le s ,  The  detected activi ty is due t o  a var ie ty  

of na tu ra l ly  occur r ing  radionuclides,  an  t o  radioact ive  fal lout  resul t ing f r o m  

d i s p e r s a l  of nuc l ea r  weapons m a t e r i a l s  and f i s s ion  products  b y  a tmosphe r i c  
7 test ing.  Natura l ly  occur r ing  radionuclides inclu  e Be K~~~ ~b~~~ ~ m ~ ~ ~ ,  and 

the uranium and t ho r ium s e r i e s  (including the i ne r t  ga s  radon and i t s  radio- 

ac t ive  daughter  s ) ,  Radioactivi ty f r om f a l l o u t c o n s i s t s  p r i m a r i l y  of the  f i s s ion  
90 .90 p roduc t s  S r  - , ~s~~~~ and pml 77 and a l s o  U 2 3 5  and P u  239 

P r o c e s s  wa t e r  used a t  the NDFL is obtained f r o m  Ventura County Wate r  

D i s t r i c t  No,  89 which a l s o  supplies nea rby  communi t ies ,  and i s  d i s t r ibu ted  on- 

s i t e  by the  s a m e  piping sy s t em previously  used when p r o c e s s  wa t e r  w a s  obtained 



T A B L E  1 

ACTIVITY DATA --- 1975 

::: 
M a x i m u m  value  o b s e r v e d  f o r  s ing le  s a m p l e .  

T A B L E  2 

VEGETATION RADIOACTIVITY DATA - 1975 

ff S i t e  

Act iv i ty  

D r y  Weight  
No. Annual  

S a m p l e s  A v e r a g e  
Value 

.I, '8. 

Max imurn  value o b s e r v e d  f o r  s ing le  sample .  

G r o s s  Rad ioac t iv i ty  
(fJ-Ci/gm) 

A s h  

M a x i m u m  Annual  A v e r a g e  Value Observed 
(9570 Confidence L e v e l )  v a l u e "  



f rom on-site wells. Conversion was completed during 969, P r e s s u r e  is 

vided by elevated s torage tanks and storage r e se rvo i r s ,  

Water f rom the pipe system is  sampled monthly a t  two locations. The 

average process  water  radioactivity concentration is  presented in Table 3. 

TABLE 3 

NDFL PROCESS WATER RADIOACTIVITY DATA - 

Area 

NDFL 

Activity 

Gross  Radioactivity 
(pCilm1) 

No. 
Samples verage Value 

(9570 Confidence Level) 

.L ,P 

Maximum value observed for single sample 

As  discussed ear l ie r ,  surface waters  discharged f r o m  NDFL facilities and 

e sewage plant effluent drain southward into a retention pond on R 

property. When full, the pond rnay be drained into Bell  Creek, a tr ibutary of 

the Los Angeles River i n  the San Fernando Va 

suant to the requirements  of Los Angeles Regional Water Quality Gontr 

Resolution 66 -49 of September 2 1, 1966, a sampling station for  evaluating envi- 

radioactivity in Bell Canyon was established in 

2.5 mi les  downstream f r o m  the southern Rockwell Internati  

boundary, Sam tained and analyzed monthly, includ 

and water,  Average radioactivity concentrations in R 

Bell Creek samples  a r e  resented in Table 4. 

adisactivity concentrations in water f r o m  t 

ply water shows no significant variation in  



B E L L  GREEK ND ROCKETDUNE SSFL RET ENTIO 
IOACTIVIT Y D 

G r o s s  Radioactivi ty 

No. 
Samples  

Average  Value 
(9 5% 

Confidence Leve l )  

aximum"' 
Observed  

Value 

% ofT  
Guide 

Activity 

Bell  C reek  
Mud No. 54 
tpCi /gm)  

SSFL pond9 

Bell  C r e e k  
Vegetation 
No* 54 
(&i/grn a s h )  

Bell  C r e e k  
Vegetation 
No. 54 
(pCi l  grn 
d r y  weight)  

Bell  C r e e k  
a t e r  No. 16 

tpCi/mQ) 

SSFL Pond 
a t e r  No. 6 
G i /mQ)  

':'Maximum value observed  fo r  single s a m  

pCi/mQcr, 3 x ; 10 CFR 20 A p  

Guide value having been es tabl ished.  



i r respec t ive  of concentration. Accor ingly, for N D F  rface water,  the Gui 

i / d u  and 3 x 1 0 - ~ , u ~ i /  for S r  90 respec-  

e. The c o r r  ingly most  res t r ic t ive  Guide value for 

wastewater r a  ty discharged to the sani tary s e  

tem, a controlled area ,  i s  8 x 1 Ci/wLQa and 1 x 
60 

and Go , respectively. The G alue of 6 x 10- 

ient a i r  radioactivity i s  e to work wit  

si te.  The Guide value of 3 x 1 0 - l l  p ~ i / ~ ~ ,  for  Sr 

products in i r r a  iated nuclear fuel a t  the site. The Guide value of 

i / d a  for Headquarters ambient a i r  r a  ioactivi-ty i s  

with unencapsulated uranium (including depleted uranium) a t  this facility. The 
- 10 

C u i d e v a l u e o f 3 x l 0  /*Ci/ml! eadquarter s ambient a i r  

radioactivity i s  appropriate since i t  is  the most  res t r ic t ive  l imit  for beta emi t -  

ting radionuclides present  a t  the facility. Guide value ercentages a r e  not 

sented for soil  or vegetation data since no concentration Guide values have 

established. 

Ambient a i r  sampling for  long-lived particulate alpha and beta radioactivity 

i s  performed continuously with automatic sequential samplers  a t  both the Hea 

quar te rs  and NDFL si tes .  Air i s  drawn V -70 f i l ter  media whic 

, after a minimum 120-hr de to eliminate t 

particulate daughters, for  long- radioactivity. The average cone entr ations 

beta ambient a i r  r a  a ra te ly  in Ta  

ioactivity levels observe in environment 

in Tables  1 t rough 5, compare closely with leve r recent  years .  

L ocal environmental r a  ioactivity levels, which ly f r o m  beta - 

ionuclides and a s t  extensive 

testing of nuc 

effects on s u r -  

constancy in cur rent  environme 

ally occurring r a  

ct  radioactivity f rom fallout. 



Location 

NDFL 

SMDL = 5.6 x dividual  daily s a m p l e s  with act iv i t  levels  of 
0 t o  5.6 x 10" C i / m ~  a r e  recorded  and ave raged  a s  5.6 x 10' lzPCi/mQ. 

= 1.2 x p C i / m l  -- Individual daily s a m p l e s  with act iv i t  levels  of 
.2 x 10- l4 pCi/ rnl  a r e  recorded  and averaged  a s  1.2 x 10- ~ ~ p C i / r n Q e  

Indicated ave rage  values a r e  upper l imi t s ,  s ince  s o m e  da t a  w e r e  below the  
minirnurn detection levels .  

Si te  ambient  radiat ion moni tor ing is per fo rmed  with s e v e r a l  ty  e s  of T L D ' s .  

Each  dos ime te r  packet  inclu e s  a s ingle  ca lc ium f luor ide  ( C a r  :Mn) Low back- 2 
round bulb- ty dos ime te r  which produced the  da ta  used in th i s  repor t ,  a 

e ca lc ium f luor ide  (CaF2:  n )  b a r e  chip dos ime te r ,  and two calciurn sul fa te  

:Dy) low backgroun e r - type  d o s i m e t e r s .  The  

m e t e r  i s  used f o r  continu lopment of TLD d o s i m e t r y  g r a m s  a t  AI. 

The  powder dos ime te r s ,  and evaluated by a c o m m e r c i a l  radiat ion 

os i rnet ry  laboratory ,  a r e  used a s  backup t o  the low backgro  

o s ime te r ,  The dos ime te r  s e t s  a r  laced a t  se lec ted  locations (F igu re s  6 and 

7)  on o r  n e a r  the  i m e t e r s  of the  adqua r t e r s  and NDFL s i t es .  Each  dos im-  

e t e r ,  sea led  in a t -proof  energy  com ensation sh i e  

ethylene conta iner  m o  ted  a t  each location. T h e  os i rne te r s  a r e  exchanged and 

a r t e r l y .  T h e r e  a r e  on- s i t e  TLD moni tor ing Locations. T h r e e  

e t e r  s e t s  a r e  located off-si te  a t  loca t  

de t e rmine  the  



radiat ion level, which ave rage  .OlI r n r e m l h r  fo r  1975. The  ave rage  radia-  

o s e  r a t e  and eqmivalent annual ose  moni tored a t  each dos ime te r  Zocation 

esented in T a  

TABLE 6 

SITE AMBIENT RAD 

osirneter  
Location 

T LG- 1 H eadquar te r  s 

TLD-2 Headquar te r s  

T LD- 3 I-ieadquarter s 

TLD-4 Head 

TLD-5 NDFL 

TLD-6 NDFL 

TLD-7 NDFL 

TLD-8 NDFL 

TLD- 9 NDF L 

TLD-I  1 Off-Site 

TLD-12 Off-Site 

Average  Dose Rate  
( rn re rn /br )  

The table  shows that  iation dose  r a t e s  an uivalent annual doses  moni-  

on-s i te  a r e  nea r ly  i t i ca l  to  levels  moni tored a t  t h r e e  widely separa ted  

off- s i t e  locations.  These  data  include the na tura l  backgroun radiation cornpo- 

nent, which exis ts  a s  a conse  uence of cosmic  radiation, radionuclides in the 

tboron in the  atrnos 

n s  t e s t s .  Locally, t  

The sma l l  variabil i ty observed in the  

geologic conditions a t  t he  v locations,  Since the  data  

fo r  the  on-s i te  an off-si te locations a r e  nea r ly  identical,  no  rneas  



iation dose to the general ulation or  to in uals in uncontrolle 

resulted from 

IOAGTIVE 

astewater discharged f 

Rocketdyne. 

constituents 

each discharge t 

r e  presented in 



TABLE 7 

NON TITUENTS IN 
D ESTRICTED A 

(Analysis results for  wastewater dischar 
on date indicated - 

F e b r u a r y  3-9 March  12 L imi t s  
of 

Detect ion 

0.1 

0.1 

0.1 

1.1 

0.1 

1.0 

0.1 

0.1 

0.1 

1 

0.1 

0.01 

0.01 

0.01 

0.01 

2.2 

0.01 

0.02 

A - 
Result - 

5 10 

142 

48 

N A 

8 

<o. 1 

ND 

17 

1.8 

40 

2 0 

ND 

0.38 

ND 

ND 

240 

0.05 

J u n e  2 December  23 

70 of Guide Resul t  70 of Guide 70 of Guide 

51.0 

28.4 

19.2 

- 

17.8 

<50.0 

-- 

113 

18.0 

200 

26.7 

- 

38.0 

60.0 

18.0 

Resul t  - 
380 

15 7 

7 1 

150 

19 

<o. 1 

10 

6 

0.1 

2 3 

24 

UD 

0.34 

'JD 

VD 

2 

0.3 

X of Guide 

38.0 

31.4 

28.4 

30.0 

42.2 

<50.0 

33.3 

40.0 

1.0 

115 

32 

- 

34.0 

- 

- 

0.5 

60.0 

Resul t  

485 

176 

84 

177 

ND 

ND 

5 

4 

0.8 

2 5 

1.6 

ND 

0.6( 

ND 

ND 

4.5 

0.1 

% of Guide 

48.5 

35.2 

33.6 

35.4 

- 

- 

16.7 

26.7 

8.0 

125 

2.1 

- 

60.0 

- 

- 

1.1 

20.0 

Tota l  Dissolved Solids (mg/P) 

To ta l  H a r d n e s s  ( m g / l )  

Chloride (mg/ l )  

Chlor ide  plus Sulfate  (mg/P) 

Suspended Solids (mg/ l )  

Set t leable  Solids (W/E-hr )  

t+ BOD (mg/!) 

2 Oil and G r e a s e  (mg/P) 

I Nit ra te  Nitrogen ( m g / i )  
G 

Color  (in co lo r  un i t s )  

Turb id i ty  ( T U )  

To ta l  Chromium (mg/$)  

F luor ide  (mg/!) 

Boron  (mg/P) 

Residual  Chlor ine  (mg/P) 

F e c a l  Col i fo rm (MPN/100 rnt) 

Surfactants  (mg /!) 

pH 

NA - Not avai lable;  ana lys i s  not r eques ted  o r  not  pe r fo rmed .  
ND - None detected;  level  below l imi t  of detection. 





oil and vegetation sample collection and analysis for  radioactivity were  

952 ,  in the Downey, California, a r e a ,  where the I Division was 

initially located. Environ ental sampling was subsequently extended to the pro  - 

pose E s i te  in the a y  of 1954, In addition, samplin 

ducted in the Burro F r e a ,  southwest of where other nuclear installa- 

tions a r e  current ly in operation, The Downey a r e a  survey was terminated when 

the Division relocated to Canoga P a r k  in 1955, The p r i m a r y  purpose of the 

environmental monitoring p rogram is to survey  environmental radioactivity 

adequately to ensure that I operations do not contribute significantly to environ- 

mental radioactivity. The locations of sampling stations a r e  shown in Fig-  

u r e s  5 through 7 and listed in Ta 

oil  is analyzed for radioactivity to monitor for any significant increase in 

radioactive deposition. Since soil  i s  naturally r a  

contaminated by atmospheric testing of nuclear weapons, a general  

level of radioactivity exis ts* The data a r e  monitored for  increases  beyond the 

natural variabili t  of this background. 

urface soil  types availa le  for sampling range f r o m  deco os ed granite to 

clay. and loam, es a r e  taken f r o m  the top ayer  of undis 

ground surface,  The soil  s a m  les a r e  packaged in plastic containers,  and r e -  

o ra to ry  fo r  analys is. 

reparat ion consists o f  t ransferr ing the soils to Pyrex  

drying in a muffle furnace oximately 503 "C fo r  8 h r ,  

soil  is sieved to obtain unif r t ic le  s ize,  Two - g r a m  aliquots of the sieved 

soil  a r e  weighed, and t rans  nchets, The soil  is wetted in t 

planchet with alco uted to obtain uniform s a  

counted for  alp iation, Loose so i  

ranges f r o m  a proximately rnlrn!, and averages 1.2 gm/rnl. 









t a t  io n Location 

eactor ,  NDFL 

E Per ime te r  Drainage Ditch, NDFL 

Bldg. 064 Parking Lot 

Bldg. 020, NDFL 

Bldg. 363, NDFL 

cketdyne Retention Pond, SSFL 

anta Susana Site Access  Road 

L-85 Reactor,  NDFL 

odium Cleaning Pad,  NDFL 

Below Bldg. 022, N 

ite Entrance, Woolsey Canyon 

Atomics International Headquarters 

oto Avenue and Plummer  St ree t  

Mason Avenue and Nordho 

venue and Par the  

Canoga Avenue and Nordhof 

imi Valley, Alanm 

Agoura - Kanan oad and Ventura Freeway 

Galabasas - Parkway Calabasas and Ventura Freeway 

Nonradioactive isposal Area ,  N 

eservoi r  North Boundary 

~ l d g .  029 ,  NDFL 

Fla t  Drainage Contro 
t ree t ,  NDFL 

Top of Bell  Canyon Below Rocketdyne Delta Pond 

Bell Greek 

Rocketdyne Rete 



-- 

Location 

tat io n 
ion 

0s imeter Location 



2. Vegetation 

The analysis of vegetation is performed a s  an  adjunct to the soil analysis 

and is done to determine the uptake of radioactivity by plants. These plants do 

not contribute to the human food chain, nor is there significant agriculture o r  

grazing in the immediate neigh orhood of eit 

Vegetation samples o tained in the field a r e  of the same perennial plant 

types, wherever ossible; these a r e  usually sunflower o r  wild to acco leaves, 

Vegetation leaves a r e  stripped f rom plants, and placed in ice c ream cartons 

for transfer to the ora tory  for analys is. Ordinarily, plant root systems a r e  

not analyzed, 

Vegetation samples a r e  f i r s t  washed with tap water to remove foreign 

matter ,  and then thoroughly rinsed with distilled water,  Washed vegetation is 

dried in tared beakers a t  100 " 6  for 24  hr for dry weight determination, then 

ashed in a muffle furnace a t  approximately 500°C for 8 h r ,  producing a com- 

pletely burned ash. One-gram aliquots of pulverized ash  f rom each beaker a r e  

weighed, and transferred to copper planchets. The vegetation ash  is wetted in 

the planchet with alcohol, evenly distributed to obtain uniforrn sample thickness , 
dried, and counted for alpha and beta radiation. The drylash  weight ratio is 

used for the determination of the equivalent dry  weight gross radioactivity con- 

centration value. 

3. Water 

urface water samples a r e  obtained monthly a t  the N 

Greek. The water is drawn into -1 polyethylene bottles, and t ransfer red  to t 

laboratory. 

dred-milliliter volumes of water a r e  evaporated to dryness in 

crystallizing dishes a t  approximately 90 "C. The residual salts a r e  redis solved 

into distilled water,  t ransfer red  to copper 

and counted for alpha and beta radiation. 

is performed continuously a t  the 

l e r s ,  operating on 2 -hr  sampling cycles. 

particulate radioactivity is collected on Type HV-70 fil ter media, which a r e  



t ically changed 

er iod to allow the decay of r a  

ient a i r  sample i 

h of the daily averaged long-lived alpha and eta ambient a i r  radio- 

activity concentrations for  the eadquarters  and N FL facil i t ies during 

resented in F igure  8. The average beta concen"ca"con for  each month is also 

y horizontal bars ,  The graph shows a few prominent eaks occurr ing 

during the f i r s t  6 months, followed by a decreasing concentration t rend through 

the summer  and fall  months. 

C. COUNTING 

Environmenta soil, vegetation, water ,  and ambient a i r  samples  a r e  counted 

fo r  alpha and beta radiation with a low-background gas flow proportional counting 

sys tem,  capable of the simultaneous counting of both alpha and net beta radiation, 

The sample-detector configuration provides a near ly  2 geometry. The thin- 

window detector is continually purged with methane counting gas. A p r e s e t  t ime 

mode of operation is used for  1 samples .  The minimum detection l imits shown 

in Table 9 were  determined b sing typical values for  counting t ime,  sys tem 

efficiencies for detecting alpha and beta radiation, background c o u n t r a t e s  (ap- 

) and sample s ize,  F o r  t 

inimum statist ically significant amount of radioactivity, i r respect ive of sample 

iguration, is taken a s  that a m o u n h  ual in count ra te  to three t imes the 

s tandard deviation of the s ystem background count ratee,  

(with 

Counting 

alpha abs 

s ys tern 

o r b e r ) ,  

efficiencies a r e  determined routinely with Ra-D-tEtF 
u2 3 5 

7 and ~u~~~ standard sources ,  and 
in the f o r m  of standard reagent grade KCl, which is used to simulate 

soi l  and vegetation samples .  tion standards a r e  made by dividing 

s ieved KC1 into samples ,  increas ing in mas  -mg  increments,  f r o m  

to 3000 mg, The s a m  

ental samples ,  and counted. The ratio of sample activity to the 





U GTIVITY DETECTION L 

oil 

Vegetation 
a (1.0 i 1.3) l o m 7  pZi/grn ash 

-7  ,uGi/gm ash 

:k 
95% Confidence Level 

served net count ra te  for each sample is plotted as  a function of Sam 

The correction fac o r  (ratio) corresponding to sample weight may be obtained 

. The product of the correction factor and the net sample count 

ra te  yields the sample activity (dpm). This method has een proved usable by 

ying it to various-sized aliquots of uniformly mixed environmental samples 

that the resultant s ecific activities fal l  within the expected statisti-  

ince the observed radioactivity in env i romenta l  s am les resul ts  primari ly 

atural and wea ons -testing sources,  and is a t  such low concentrations, an 

s not made to identify individual radionuclides. The detection of signifi- 

cant levels of r a  ioactivity wou d lead to an  investigation of the ra 

ed, the sources and possible causes, 

Internationa etdyne Division, has filed a 

e with the Gal a ter  Quality C 

nd has been granted a National s charge Elimination 



ge wastewater, Section 402 of the Federa  

Rocketdyne Division SSFL. 

errnitted into Bell Creek f rom water reclamation retention 

e generally occurs only during and immediate 

o r  during extended periods of r cket engine testing. 

Only one of t n ponds receives influent from the AL 

identified a s  W - l 8. The influent includes sewage trea 

t and surface runoff water, Grab-type water sarn les,  taken a t  the 

retention pond r ior  to a discharge, a r e  ana y a California S 

analytical testing laboratory, The specific constituents analyzed f 

ective ljlnitations in discharged wastewater, a r e  presented in 

astewater originating from facilities located throughout e Santa Susana site 

a r e  cornposited in  the retention pond. Therefore, the point of origin of non- 

radioactive constituents found in wastewater i s  irnpo s sible to determine. 





Effluents which may contain radioactive material  a r e  generated a t  AI  facili-  

t ies  a s  the resul t  of o erations performed under contract to ER , under NRG 

pecial Nuclear ater ials  License NM-2 1, and under tate of California Radio - 

active Material License 5-59. The specific facilities a r e  identified as  Build- 

and 004 at the Headquarters site,  and Buildings 003, 22, and 055 

as te  s t reams released to unrestricted a reas  a r e  limited, in all cases,  to 

gaseous effluents. 

The level of radioactivity contained in all  atmospherically discharged efflu- 

ents is reduced to the lowest practicable values by pass ing the effluents through 

certified HEPA fi l ters .  These effluents a r e  sampled for particulate radioactive 

materials by means of continuous stack exhaust samplers at the point of release.  

In addition, stack monitors installed a t  Buildings 020, 022, and 055 provide 

automatic a l a rm  capability in the event of the re lease  of gaseous activity f rom 

Buildings 020 o r  022, o r  particulate activity f rom Building 055. The HEPA 

fi l ters  used for filtering gaseous effluents a r e  99.95% efficient for particles of 

m diameter. Part icle  filtration efficiency increases above and below this 

size. 

The average concentration and total radioactivity in gaseous effluent r e -  

leased to unrestricted areas  is shown in Table 10, The effectiveness of the a i r  

cleaning systems is evident f rom the fact that in most cases,  the gaseous efflu- 

ent released is less  radioactive than the ambient a i r ,  which is indicative that 

there a r e  no radioactivity releases during normal facility operations. 

B. FACILITY DE 

Operations a t  Building 00 which may generate radioactive effluents con- 

s is t  of production operations associated with the manufacture of enriched 



TABLE 10 

ATMOSPHERICALLY DISCHARGED EFFLUENT RELEASED 
TO UNRESTRICTED AREAS - 1975 

Building 

Approximate  
M in imum 
Detection 

L imi t  

Annual? 
Average  

Concentrat ion 
(pC i lm Q)  

Sampling Per iod  
Maximum 
Observed  

Concentrat ion 

Tota l  
Radio- 
Activity 

Released 
(Ci)  

Approximate 
Effluent 
Volume 

(f t3)  

Po in t  of 
Re l ea se  

Activity 
Monitored 

Stack Exit  

Stack Exit 

Stack Exit  

Stack Exit 

Stack Exit 

Stack Exit  

Total  

Annual a v e r a g e  ambient  a i r  
radioactivi ty concentra t ion -- 1975 

:gFirst ca lendar  u e  to  d ismant l ing of faci l i ty,  
Effluent rad ioa  vity i s  genera l ly  less than ambient  a i r  r a  



uranium fuel elements. ly atmospherically disc effluents a r e  release 

from the building to uncontrolle wastes a r e  released following 

analysis for radioactivity concentration to the sanitary sewage system, which 

i s  considered a controlled area, a s  provi ed by 10 C F R  20. Nuclear fuel ma -  

ter ia l  handled in unenca sulated form in this facility contains the uranium iso-  

35, u~~~~ and u~~~~ No significant uantities of these radio- 

nuclides were  released. 

Operations a t  Building 004 which may generate radioactive effluents consist 

of research studies in ysics and chemistry, and the chemical analysis of 

small quantities of fuel materials,  usually limited to a few grams.  Only atrnos- 

pherically discharged effluents a r e  released f rom the building to uncontrolled 

uid laboratory wastes a r e  released to a proportional sampler instal- 

lation which retains an a l i  uot of wastewater each t ime a fixed volume i s  r e -  

leased to the facility sanitary sewage system. The aliquots a r e  composited and 

analyzed for radioactivity. Nuclear fuel material  handled in unencapsulated 
234 U235 "236, and fo rm in this facility contains the uranium isotopes U , 38 

I 
60 

Major quantities of other radionuclides in encapsulated form include Co and 

~ r n ~ ~ ~ ~  No significant quantities of these radionuclides were  released. 

2. Santa Susana Site, N D F L  

Building 003, currently deactivated, contained a small hot cell, previously 

used for reactor fuel element examination, which was dismantled during 1975 

Only atmospherically discharge effluents were  released f rom the building to 

uncontrolled areas.  No radioactive li  uid waste was released from the facili 

Radioactive material handle 

mixed fission roducts with e following principal radionuclides: Cs 137 and 

s ~ ~ O - Y ~ O .  ~econtarninat ion was corn uilding was released 

for unrestricted use. N o  significant quantities of these radionucli 

leased. 



may generate radioactive e 

and reac tor  co 

f rom the build 

ntain particulate mater ial ,  a s  

and the his tory of the 

mica1 f o r m  of such mater ia ls  may 

d various activation 

e facility. Ra  ioactive mater ia l  

i s  facility includes the following radio - 

238 a s  constituents in t 

various fuel mater ia ls ;  an ,I3?, Sr90, ~ r ~ ~ ,  and Pm 47 a s  mixed fission 

roducts, No significant quantities of these radionuclides were  released. 

Operations a t  Building 0 which may generate radioactive effluents con- 

s i s t  of the processing, packaging, and temporary storage of liqui 

radioactive waste mater ia l  for isposal. Only atmospher ically d 

effluents a r e  re lease  f rom the building to uncontrolle a reas .  No radioactive 

waste  i s  released frorn the facility. Nuclear fuel ma te r i a l  handled in 

apsulated or  unenc psulated form con n s  the uranium i s  
7 

1 
plus Cs 

uantities of these r a  ionuclides were  released. 

ine: 055 - NR and California State Licensed Activities 

Operations at  Building 055 w ich may generate radioactive effluents consist  

fabrication o lutonium and plutonium-uranium fuel pins. Only atrnos 

uents a r e  released frorn the facility to  uncontrolled a reas .  

No radioactive liquid waste i s  re lease  f rom the facility. 

The various el  mater ia ls  (de uranium and 

omclides: U 



This section cornpar es e n v i r o m e n e l  monitoring resul ts  for  the calendar 

5 with previous annual data. 

The data presented in Tables A -  through A - 5  summarize  a l l  pas t  annual 

average radioactivity concentrations. These data show the effects of both the 

short-l ived and long-lived radioactive fallout f r o m  nuclear weapons tests  super -  

imposed on the natural  radioactivity inherent in the various sample types. 

Over the considerable period of tirne that the environmental program has 

been in operation, evolutionary changes have been made in o rde r  to provide 

m o r e  effective data. In some cases  this is readily apparent in the data. F o r  

example, in Table A -  1, a sma l l  but abrupt increase in the alpha activity reported 

for soi l  is seen  to occur  in 197 1. This increase is observed in both the on-site 

and the off-site samples  and resulted f rom use of an  improved counting sys tem 

with a thinner sample configuration, The thinner sample increases  the sens i -  

tivity of the detector to alpha-emitting radionuclides in the sample,  thus pro-  

ducing a higher measured  activity. 

Similarly,  p r io r  to 97 1, gross  activity in ambient a i r  was measured,  in- 

cluding both alpha and beta activity. Tn 97 1, measurements  were  begun which 

allowed separate  identification of these two types of activity, 

The types of random variations observed in the data indicate that there 

i s  no local source of unnatural radioactivity in the environment. Also, the 

s imilar i ty  between on-site and off -s i te  resu l t s  further indicate that the con- 

tribution to general environmental radioactivity due to  operations a t  Atomics 

International i s  essentially nonexistent. 



TABLE A- 1 

IOACTIVITY DATA - 195 

Year 

Site ---- Average 
pCi/gm) 

Samples 

144 

14 

144 

144 

144 

144 

144 

144 

144 

144 

144 

52 

156 

147 

120 

80 

6 

Off Site -- Aver 

Number 
Samples 

48 

48 

48 

4 8 

48 

48 

48 

4 8 

48 

48 

142 

299 

4 5 5 

453 

458 

362 

377 

309 

318 



TABLE A-2 

VEGETATION RADIOACTIVITY DATA - 1957 THROLTGIE 1975 

Yea r  

Site - Average  
(1 o - ~  p C i / g m  a s h )  

Number  
Samples  

Off Site - Average  
(1 0-6 p.Ci/gm a s h )  

Number 
Samples  

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

142 

2 9 3 

4 5 6 

453 

459 

362 

9 3 

250 



1957 THROUGH 1975 

Yea r  
Average  
0-9 pGi/ml) 



TABLE A - 4  

B E L L  CREEK AND ROCKETDYNE SSFL RETENTION POND 
RADIOACTIVITY DATA --- 966 THROUGH 1975 

S a m p l e s  

B e l l  C r e e k  W a t e r  B e l l  C r e e k  Vegeta t ion  B e l l  C r e e k  Mud  Re t en t i on  P o n d  Re t en t i on  P o n d  
16 

A v e r a g e  
(10-9  pCi/mU) 

W a t e r  

A v e r a g e  
(10 -9  p C i / r n t )  

No. 

No. 
S a m p l e s  

Y e a r  No. 

No. 
S a m p l e s  

No. 
S a m p l e s  

No. 
S a m p l e s  

No. 
S a m p l e s  

A v e r a g e  
(10-6 p C i / g m )  e v e r a g e  (10- p C i / g m  a s h )  



Year 

AMBIENT AIR RADIOACTIVITY L) 

R O U G H  1975 

Number 
Samples 

NDFL, Average 

Number 
Samples 

X0.073 

<0.038 

0,33 

0.36 

O,Z6 

0,32 

0, 

0-17 

0.2 

Insuffi- 
cient 
Data 

4.7 

5.6 

3.6 

0,44 

0,93 

2.7 

2 - 7  

::Ambient a i r  alpha radioactivity values were included in e beta values and 
not reported separately prior  to 1971 



The  d i scharge  of a n  effluent in excess  of the  following l im i t s  given in 

Table  B - 1 is  prohibited,  

TABLE B-  1 

NPDES No. CA 000 1309, EFFECTIVE DECEMBER 6,  1974 

Consti tuent  

Total  Dissolved Solids 

Tota l  Ha rdnes s  ( a s  C a C 0 3 )  

Chlor ide  

Chlor ide  plus Sulfate 

Suspended Solids 

Sett leable Solids (rnlll-hr) 

BOD 20°C  

Oil and G r e a s e  

Ni t ra te  Nitrogen 

Color  (Color Units 

Turbidi ty  (TU) 

Tota l  Ch romium 

Fluor ide  

Boron 

Residual  Chlorine 

F e c a l  Col i form (MPN/  

c tants  ( a s  MBAS) 

P 13 

Discharge  Rate  ( lb /day)  

Maximum 
Daily 30-day Average  

Concentra t  ion L imi t  
( -  

Average  Maximum 

(1) 30 -day average ,  geomet r ic  m e a n  
(2) 7-day average ,  geome t r i c  m e a n  





anual  Chapter  05 13 

anual  Chapt e r  0524, Appendix 

3. C o d e o f F e  e ra1  Regulat ions,  T i t l e  10, P a r t  

Cal i fornia  Radiation Control  Regulat ions,  Cal i fornia  Adminis t r a t i ve  C o 
T i t l e  17, b l ic  Health 

5. Cal i fornia  Regional Water  Quality Control  Board,  L o s  Angeles Region, 
-379, NPDES NO. CA0001309, Effective December  6, 1974 

1. Radiologic Health Section, Sta te  Depar tment  of Publ ic  Health, California 

2. Radiological Health Division, Los  Angeles County Health Depar tment ,  
Cal i fornia  

3. Environmental  Health Division, Environmental  Resou rce  Agency, Ventura 
County, California 

4. U. S.  Energy  Resea r ch  and Development Adminis t ra t ion,  San F r a n c i s c o  
Operat ions  Office 

5. U. S. Nuclear  Regula tory  Commiss ion,  Division of Reac to r  Licensing 

6. Gordon F a c e r ,  Division of Mi l i t a ry  Applications, ERDA 

7, Andrew J. P re s se sky ,  Reac tor  R e s e a r c h  and Development, ERDA 

8. J a m e s  Mi l le r ,  Division of Biomedical  and Environmental  Research ,  ERDA 

-Headquar te r s  L i b r a r y  Attention: Cha r l e s  S h e r m a n  




